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Abstract 
Purpose: To determine the prevalence of papillary changes of the upper palpebral conjunctiva 
and folliculosis of the lower palpebral conjunctiva in Chinese children with no history of contact 
lens wear. 
 
Method: Ninety-nine subjects (aged 6-15 years old) who were interested in a myopia control 
study were screened for papillary changes and folliculosis of the palpebral conjunctiva. 
Photodocumentation was performed under white and blue light (after the application of 
fluorescein) with a yellow filter and the photographs were graded by a group of practitioners 
according to a pre-set grading scale. Analysis was performed with the subjects divided into 
groups according to gender and age. 
 
Results: More than 48% of the subjects had clinically significant (≥Grade 3) papillary changes in 
the upper palpebral conjunctiva. The prevalence of significant folliculosis in the lower lid was 
about 33%. The prevalence of significant papillary changes and folliculosis were similar between 
genders. No differences were observed between younger (age ≤10 years old) and older (age >10 
years old) in papillary changes but younger subjects showed a higher prevalence of folliculosis. 
 
Conclusions: The prevalence of clinically significant papillary changes and folliculosis is high in 
Chinese children and is of unknown aetiology.  
 
Key words: folliculosis, papillary changes, children, contact lens wear
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Introduction 
Because of the high prevalence of myopia in Chinese children[1,2] and the potential effect of 
myopia control by orthokeratology[3-5] (ortho-k) and specially designed soft contact lenses[6], 
contact lens wear is no longer limited to adults and is now considered by many parents as a 
means to control myopic progression in their children. Careful examination of the ocular health 
status, including the cornea and the lids, is particularly important when practitioners intend to fit 
contact lenses in children. Many studies have reported on the tarsal conjunctival changes in 
contact lens wearers[7-11] but the condition of the palpebral conjunctiva in non contact lens 
wearers is infrequently addressed. Allansmith et al.[12] classified papillary changes observed in 
non-contact lens wearers into three categories and reported that 85% of non-contact lens 
wearers have small, uniformly sized micropapillae of less than 0.3mm in diameter in the upper 
tarsal conjunctiva. Mackinven et al.[13] and Ishak et al.[14] found that most of their non-contact 
lens wearers had Grade 2 or less redness and roughness in the upper tarsal conjunctiva. 
However, no children were included in any of these studies. Although such papillary changes do 
not seem to be of clinical importance, with the increasing popularity of contact lens wear for 
myopia control, it is important to document such observations in children.   
 
While the upper lid attracts a lot of attention, little is given to the condition of the lower lid. This 
may be due to the fact that the lower lid is less likely to be affected by contact lens wear as the 
contact lens has little contact with the lower lid. Moreover, papillae are not often observed in the 
lower palpebral conjunctiva of normal healthy patients. However, follicles present in the lower lid 
may also require attention. Folliculosis, a term rarely mentioned by practitioners, describes a 
chronic, self-limiting condition of the conjunctiva with no inflammatory reaction. The follicles tend 
to disappear with age. It was often confused with trachoma in the past.[15,16] Follicles are more 
pale in colour than papillae[17] and the condition is asymptomatic and more wide-spread in 
children[18]. It does not present any clinical signs except for prominent follicles.[18] A close 
relationship between folliculosis and hypertrophied tonsils and adenoids has been 
proposed.[15,18] Veldee reported that the prevalence of well marked folliculosis was from 9.8% 
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to 13% in schoolchildren.[19] To date, the last report of an epidemiological study of folliculosis in 
children was in 1948. The prevalence of folliculosis was 30% in children under 13 years old and 
vitamin A deficiency was suggested as the cause.[20] Reports on the prevalence of folliculosis in 
asymptomatic non-contact lens wearing children are scarce. Like papillary changes in normal 
individuals, it is not known if folliculosis is contraindicated for contact lens wear.  
 
The aim of this study is to determine and report the prevalences of papillary changes and 
folliculosis of the palpebral conjunctiva in asymptomatic non-contact lens wearing Chinese 
children. 
 
Methodology 
Ninety-nine children aged 6-15 years old (43 male and 56 female) were screened and divided into 
two groups by age (age ≤10 and >10 years old). These children were subjects who were 
interested to participate in a myopia control study conducted between 2010 and 2011. The 
inclusion criteria for the study were low to moderate myopic and astigmatic Chinese children with 
no contact lens wear history. None of the subjects had a history of infection or inflammation of the 
cornea or conjunctiva. Informed consent was obtained from both the subject and their parents or 
guardians before the commencement of the study. Ethics approval for the project was obtained 
from the Departmental Research Committee of the School of Optometry, The Hong Kong 
Polytechnic University, and all the procedures in the study followed the tenets of Declaration of 
Helsinki in 2002. Frequent eye rubbers and atopic subjects were excluded from the study. The 
condition of the upper and lower palpebral conjunctiva was assessed and photodocumentation 
was made with a slit lamp biomicroscope equipped with a camera. Photographs of the upper and 
lower palpebral conjunctiva were taken under white light and, after the application of fluorescein, 
under blue light with a yellow filter at 10-16x magnification. After the completion of subject 
recruitment, all the photographs were retrieved from the files of children and graded collectively 
by a group of practitioners according to a pre-set grading scale (Table 1; Figures 1 and 2).  
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Treatment of data 
Crosstab (chi-squared) tests were used to test for differences in the grading of papillary changes 
and folliculosis between gender and age groups.   
 
Results 
All subjects were asymptomatic. The prevalences of papillary changes and folliculosis were 
similar in both eyes. Therefore, only data from the right eye was analyzed and presented. Table 2 
shows the prevalences of papillary changes and folliculosis in the 99 subjects. Although the 
subjects with papillary changes and folliculosis were symptom-free, we classified Grade 3 or 
above (Figures 1 and 2) as clinically significant as they may interfere with contact lens wear. 
More than 48% of the subjects had ≥Grade 3 papillary changes of upper palpebral conjunctiva. 
The prevalence of ≥Grade 3 folliculosis of the lower tarsal conjunctiva was about 33%. The 
prevalences of clinically significant papillary changes and folliculosis were similar between 
genders (p=>0.466, Chi square test). There was no significant difference in the prevalence of 
papillary changes between the two age groups (p=0.309, Chi square test) but the prevalence of 
clinical significant folliculosis was lower in the older subjects (p=0.005, Chi square test). (Table 3) 
 
Discussion 
Most reported studies on changes in the upper palpebral conjunctiva involved subjects who wore 
contact lenses[21-24] and many are about papillary changes associated with contact lens wear 
(thus termed “contact lens papillary conjunctivitis (CLPC)”) [12,17]. Although CLPC is common in 
contact lens wearers, papillary changes have also been reported in non-contact lens wearers.[12-
14] Most studies used the grading scale for the contact lens complications (e.g. CCLRU[25] and 
the Efron[26] grading scale) to categorize the severity of papillary changes.[11,13,14,27] Such 
scales only grade the tarsal region, excluding the junctional conjunctiva. In the current study, we 
considered the whole palpebral conjunctiva to present an overall picture of the upper palpebral 
conjunctiva because a number of subjects had multiple large papillae of the junctional conjunctiva. 
Although most previous studies did not include the junctional conjunctiva when assessing the lid, 
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we are not aware of any reports on the incidence of junctional papillae. Junctional changes may 
well be a normal occurrence as our subjects were asymptomatic. No reports that address this 
issue were found. With respect to folliculosis, to our knowledge, there is no grading scale 
available to evaluate the condition, probably because published grading scales are mostly for 
contact lens complications and folliculosis is not associated with contact lens wear. The last 
report of the prevalence of folliculosis to date is in 1948[19] and the authors did not report the use 
of any grading scale. Hence, before grading the photographs, pre-determined grading scales for 
papillary changes and folliculosis were developed (Figures 1 and 2). The scale for papillary 
changes was based on the CCLRU scale for CLPC except that we considered the whole visible 
palpebral conjunctiva of the upper lids.  
 
Our results showed that the prevalence of clinically significant (≥Grade 3) papillary changes was 
48%. Mackinven et al.[13] and Ishak et al.[14] reported only 2-5% of non contact lens wearing 
adult subjects with papillary changes ≥Grade 2, but we found a higher incidence of marked 
papillary changes in non-contact lens wearers. The discrepancy could be due to differences in 
population, age group, geographical location or the way the condition was graded since we 
considered the whole visible palpebral conjunctiva whereas other studies only graded the tarsal 
area. The incidence of papillary changes is similar between male and female subjects, which is in 
agreement with other studies.[14,21,28] 
 
A prevalence of clinically significant (≥Grade 3) folliculosis of 33% in asymptomatic non-contact 
lens wearing children was found. In the literature, reports of folliculosis in children are few. The 
prevalence reported in children in 1923 was about 13%.[19] In 1948, in a report appraising 
nutritional status in the U.S. Public Health Service, Sandstead and Osborne[20] conducted a 
family study and they stated that conjunctival folliculosis was found in 30% of White children 
under 13 years and 48% in Black children. They reported that the condition may be attributable to 
a vitamin A deficiency. This condition is unlikely in the subjects of this study. We found a high 
prevalence of folliculosis in our subjects although none of them were known to suffer from 
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nutritional deficiency. While follicles in the lower lid can be a characteristic of viral conjunctivitis, 
symptoms and other signs typical of this condition were absent in our subjects, and thus viral 
conjunctivitis was excluded. Our results indicated that the prevalence of marked folliculosis was 
lower in subjects aged above 10 years and this is in agreement with early reports that this chronic 
condition gradually subsides with age[15,19,20] 
 
High prevalence of papillary changes and folliculosis may be associated with air pollutants, 
rhinitis or ocular allergy. Hong Kong is a small but busy city with its fair share of pollution. It has 
been suggested that pollutants may trigger allergic rhinitis.[29] Ocular allergy is a chronic 
hypersensitivity abnormal immune response. [30] Wolffsohn et al.[31] reported the prevalence of 
ocular allergy of around 60% in UK adults who reported general allergy. However, in the current 
study, while some parents reported occasional mild nose allergy, none of the subjects had rhinitis 
or any other significant allergic manifestation. In view of the high prevalences of papillary changes 
and folliculosis in the upper and lower lids respectively in asymptomatic non-contact lens wearing 
children, it is uncertain whether these children should be fitted with contact lenses. With the 
increasing popularity of contact lens wear in children, practitioners are likely to encounter these 
lid conditions more frequently in the future. Because of the close relationship of the upper lid with 
the contact lens, the management of the papillary changes in the upper lid can be treated 
accordingly as in CLPC. Careful history taking and slit lamp examination are essential if marked 
folliculosis is observed in children to rule out viral, toxic or chlamydial conjunctivitis, or a 
conjunctival response to molluscum contagiosum. Practitioners have to be prudent to monitor 
children with marked folliculosis and papillary changes for a short period of time before fitting 
contact lenses to make sure that the condition does not progress. A comprehensive examination, 
in-depth discussion with the parents and frequent aftercare must be provided when contact 
lenses are fitted to children. Practitioners may have to consider more stringent criteria than those 
for adults to screen children for contact lenses as children may not be able to describe symptoms 
accurately and proactively. However, in the current study, we note that all our subjects proceeded 
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to ortho-k treatment and were successful ortho-k lens wearers without any significant adverse 
events.  
 
In this study, only the prevalence of the papillary changes and folliculosis in Chinese children is 
documented. The aetiology of folliculosis remains unknown. Its prevalence in Caucasian children 
is also unknown. Further investigation is warranted to address the occurrence of folliculosis and 
propose a treatment protocol should any be needed. An evaluation of folliculosis after long term 
contact lens wear is also warranted to review any influence from contact lens wear.  
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Table 1. Grading scale for general papillary changes and folliculosis 
 
 
Grade Level 
Definition 
Papillary changes Folliculosis 
1 Trace 
Scattered small papillae only 
(<0.3mm) 
Scattered 1-3 small follicles 
(<0.5mm)  
(just visible under white light) 
2 Mild 
Evenly spread small papillae;  
scattered few medium (0.5-0.9mm) 
papillae  
Scattered 1-3 large follicles 
(>0.5mm) 
(just visible under white light) 
3 Moderate Evenly spread medium papillae  
Few (not more than 10) small and 
large follicles in rows (visible under 
white light) 
4 Marked 
Evenly spread large papillae 
(>1mm) 
Many (more than 10) small and large 
follicles in rows (obvious under white 
light) 
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Table 2. Prevalence of papillary changes and folliculosis in the upper and lower lids 
respectively 
 
Grade 
Papillary changes (%)  Folliculosis (%) 
All Male Female All Male Female 
0 2 0 4  4 5 4 
1 40 42 39  54 60 49 
2 8 7 11  9 7 11 
3 43 49 39  23 23 23 
4 7 2 7  10 5 14 
 
 
 
Table 3. Prevalence of papillary changes and folliculosis in different age groups  
 
Grade 
Papillary changes (%)  Folliculosis (%) 
Age≤10 Age>10 Age≤10 Age>10 
0 2 2  7 2 
1 44 38  41 65 
2 2 14  4 13 
3 46 42  37 11 
4 6 4  11 9 
 
 
 
 
Figure captions 
 
Figure 1. The grading scale of papillary changes in the upper lid 
 
Figure 2. The grading scale of folliculosis of the lower lid  
 
Figure 3. CCLRU lid roughness grading scale (CCLRU. CCLRU grading scales (Appendix D). In: 
Philips AJ, Speedwell L eds. Contact Lenses. Oxford: Butterworth-Heinemann, 1997) 
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